Background: Many nursing students are not prepared to encounter death and care for patients who are at the end of life as newly educated nurses. The Frommelt Attitude Toward Care of Dying Scale (FATCOD) has been used to assess nursing students' attitudes during their education and changes have been noted. Objective: To examine nursing students' attitudes towards care of dying patients before and after a course in palliative care. Design: A descriptive study with a pre and post design. Settings & participants: Nursing students (n ¼ 73) enrolled in a mandatory palliative course in the nursing programme at a Swedish university. Methods: Data were collected before and after a palliative care course using FATCOD and qualitative open-ended questions. Data from FATCOD were analysed using descriptive and analytical statistics. The open-ended questions were analysed with qualitative content analysis. Results: The students' mean scores showed a statistically significant change toward a more positive attitude toward care of dying. Students with the lowest pre-course scores showed the highest mean change. The qualitative analysis showed that the students had gained additional knowledge, deepened understanding, and increased feelings of security through the course. Conclusions: A course in palliative care could help to change nursing students' attitudes towards care of patients who are dying and their relatives, in a positive direction. A course in palliative care is suggested to be mandatory in nursing education, and in addition to theoretical lectures include learning activities such as reflection in small groups, simulation training and taking care of the dead body.
Introduction
From a global perspective, nursing education, including palliative care, varies both in length and content. Many newly graduated nurses are not ready to encounter death and caring for patients at the end of life [1] . Almost all nurses meet and care for patients at the end of life and for many nursing students it will be their first encounter with death. It is thus important to provide education for them due to the complexity of end-of-life care. This study aims to examine nursing students' attitudes towards care of dying patients before and after a course in palliative care.
Background
Caring for patients at the end of life can affect nursing students in different ways and nursing students can feel unprepared for end-of-life care [2] . Their own fears about and reactions to seeing a dead person and anxiety at not be able to support patients and their relatives were major concerns. Students' thoughts about death were found to be more frightening than the actual experience, and taking care of patients until the end of life was experienced as a special situation [3] . Anxiety has been found as a component in other studies too, for example caring for patients who are younger has been shown to provoke anxiety [4] . Nursing students who had experiences with end-of-life care saw death as something more natural to think and talk about, although caring for patients who were dying was still a difficult task they had to deal with [1] . However, death also aroused feelings of helplessness, uncertainty, and inadequacy that could affect students' attitudes. It has also been shown that nursing students felt unprepared to deal with end-of-life care [2] . It can be challenging to deal with own feelings and at the same time provide caring when caring for patients in end of life [5] .
There are several questionnaires to measure attitudes concerning death and palliative care for undergraduate students within health care [6] . The Frommelt Attitude Toward Care of Dying Scale (FATCOD) [7] is one such way to measure attitudes about end-of-life care. FATCOD is translated, tested and validated into Swedish [8] , and the questionnaire has also been used in several countries within varying cultures and contexts such as Iran, Japan, Palestine, Sweden, Turkey and USA [8, 9, 10, 11, 12, 13] . To enable comparisons with other Swedish studies [1, 14, 15] we chose FATCOD.
Research utilizing FATCOD score
The questionnaire has been used for both graduated nurses and nursing students. Relationships among demographic variables and nurses' attitudes towards death and caring for dying patients showed that nurses saw death as a natural part of life and as a relief from pain and suffering [10] . According to FATCOD, nurses found it difficult to manage in-home care for older patients with cancer [9] . For nursing students, the FATCOD mean score was significantly higher for students who wanted to provide care for dying patients than for those who did not [11] . Differences in attitudes between nursing students from different countries have also been reported. Iranian students seemed to have more fear of death than Swedish students, who also were more likely to interact and talk with dying persons [12] . Nevertheless, both groups were of the opinion that professional and personal competence was important in palliative care. Attitudes about end-of-life care have also been shown to be different for students from the same province depending on individuals' experiences with death: students with more experiences with death had less positive attitudes toward caring than students with less experiences with death [16] .
Studies have also investigated the effect of both shorter and longer education on attitudes toward care of dying persons. According to FAT-COD scores, a one-day workshop, engaging nursing students' in scenarios with end-of-life care situations changed their attitudes and feelings concerning end-of-life care towards more positive attitudes. Students who had received education on death and dying had scores higher than students who had not received such education. A six-week educational component in palliative care improved nursing students' attitudes towards end-of-life care compared to students who did not receive this education [17] . A Swedish longitudinal study including six universities found changes in attitudes over the whole nursing education (comprising theoretical education on palliative care to various extents) in favour of a more positive attitude [14] . Nurses who participated in a post-graduate program in palliative care nursing showed a change in their attitudes regarding understanding patients' attitudes about their pain, suffering, treatment, and care [18] . Despite nursing students' positive attitudes as measured by FATCOD, over one-third expressed that they needed more education in palliative care [19] .
For nursing students, death and dying can provoke anxiety that can affect their attitudes towards end-of-life care. Some studies have examined nursing students' attitudes about end-of-life care using FATCOD, although few studies have examined changes in students' attitudes due to education. This study examines nursing students' attitudes towards care of dying patients before and after a course in palliative care.
Methods

Design
This descriptive study has a pre and post design that combines data from a questionnaire and data from qualitative open-ended questions.
Setting and context
In Sweden, nursing education is a three-year Bachelor's degree programme [20] . The education has a national course outline setting the outer borders but giving each university opportunities to shape the education in different ways, within limits. This means that specific subjects such as palliative care are given varying degrees of attention at different universities. The present study was performed at a university in Western Sweden providing a dedicated five-week course in palliative care offering 7.5 HE credits, Palliative Care (PC), during the students' last semester out of six. The students had a basic theoretical introduction to the concept of palliative care during their first year of education. They might also have met patients in the late phase of life during their clinical practice in the second and fourth semester. The course focuses on the late phase of end of life based on World Health Organization's (WHO) definition of palliative care [21] . The following topics are covered in the 12 lectures of the course: the most common palliative diagnoses, relief from distressing symptoms, ethical issues, care of relatives including children as relatives, physical and mental changes in the dying patient, and the importance of advocating for the patient and their relatives. The students were encouraged to keep a diary to reflect on palliative care and to support processing of the course content.
The course has three examining seminars, including one practical examination at the clinical training centre and one final home examination examining the course goals. All seminars take place in smaller groups to allow for the students to take active part in discussion and reflection. The first seminar utilizes a standardized patient case from the National Council for Palliative Care in Sweden and links it to the rights of the dying person [22] . The second seminar is about common palliative medical diagnoses and diagnosis-specific symptoms at the end of life, aiming to give the students a holistic understanding of challenges in palliative care. The third seminar, performed at the clinical training centre, is conducted as a simulation where the students take care of a dying person and relatives at the moment of death, and care for the dead body. This examination also tests the students' knowledge about legal regulations concerning actions in connection with death and criteria for determining death in Sweden. The course was taught by lecturers and senior lecturers with theoretical education in palliative care as well as long clinical experience from work in various palliative care contexts. Lectures were also given for example, by professionals clinically active in the context of palliative care in a broader sense, such as a registered nurse from hospice, a religious representative (minister) and a mortician.
Participants and data collection
All nursing students (n ¼ 80) from the mandatory Palliative care course in the nursing programme in autumn 2016 were invited to participate. The pre-course questionnaire was distributed to the students at the course introduction by the last author (ÅR), and the post-course questionnaire was distributed at the end of the course by the first and second authors (MK and IB). All students (n ¼ 80) were present at the course introduction and chose to fill out the pre-course questionnaire. Not all students participated at the end of the course and seven students (two male and five females) did not fill out the post-course questionnaire. The questionnaires for all students answering both the pre-and the postcourse questionnaires were included in the study (n ¼ 73).
The pre-and post-course questionnaires
The Swedish version of the FATCOD [8] , based on Frommelt's original version [7] , was used to measure nursing students' attitudes about end-of-life care before and after the course in palliative care (Box 1). The pre-course questionnaire also had questions about demography (Table 1) , birth country (Table 2) , religious beliefs, experience of care of dying persons (private or professional)
, and one open-ended question about the students' views about death. "What is your view about death?" The post-course questionnaire had, in addition to the FATCOD, also two questions addressing whether the course had meant any change to the students; "My preconceptions about death have changed after the course" (Likert type) and the open-ended question "Has participating in this course meant a change to you concerning palliative care?".
Analysis
Data analysis was performed using the Statistical Package for the Social Sciences (SPSS) 23. No items were omitted for the analysis. Items 1, 2, 4, 6, 10, 12, 16, 18, 20-24, 27, and 30 were considered to be positively worded statements. We consider all other items negative and consequently reversed them for the analysis. The scores were analysed according to demographical data, since these variables have previously been shown to be important [1, 11, 12] .
The statistical significance was established at a 5% significance level and a 95% confidence interval. Descriptive statistics -i.e., frequencies, means, ranges, and standard deviations for the FATCOD scores -were calculated based on a normal distribution. FATCOD scores and ages were divided into age groups based on quartiles (Q): Q 1 ¼ 21-23 years, Q 2 ¼ 23-25 years, Q 3 ¼ 25-28 years, and Q 4 ¼ 28-59 years. FATCOD scores were also analysed using the Wilcoxon signed rank test. Effect size index (r) was established at .10 for small effect, .30 for medium effect, and .50 for large effect [25] .
The questionnaires' internal consistency validation for each subscale was assessed. A Cronbach's alpha value of α > 0.7 was considered to be satisfactory [26] . FATCOD scores and ages were analysed using Pearson's correlation test.
The open-ended questions were analysed with content analysis based on Krippendorff's description [27] . The content for each question was first compiled based on differences and similarities and summarized based on meanings by the last author (ÅR), and after that discussed and revised in the research group.
Ethical considerations
The head of the department for the nursing education approved the study. In accordance with the Declaration of Helsinki [28] , the participants were verbally informed about the study, the voluntariness of participating and the possibility to withdraw at any time without negative consequences. We made no attempt to persuade the students to fill out the forms and neither did we ask students who did not fill out the forms about their reasons for that. Due to the sensitive nature of the questions asked in this study, the participants were assured confidentiality. The subject could create strong emotions and we were prepared to handle this through the lecturer responsible for the course, who was not part of the research group. The lecturer has long experience of handling existential and other end-of-life related questions from her clinical practice within palliative care.
Results
Change in FATCOD scores
From pre-course to post-course, the nursing students' (n ¼ 73) overall FATCOD mean score changed by 9.6 points in favour of a more positive attitude ( Table 3 ). The change was statistically significant, with a large effect size. The Cronbach's alpha was 0.741 pre-course and 0.715 postcourse. The change in students' mean scores for the FATCOD I and II domains were also statistically significant, with a medium effect size. The Cronbach's alpha for the FATCOD I domain was 0.76 pre-course and 0.70 post-course and for FATCOD domain II 0.44 pre-course and 0.50 postcourse. Both male (n ¼ 6) and female (n ¼ 67) students changed their attitudes in a more positive direction from pre-course to post-course and the change was statistically significant with effect size changing from medium to large (Table 3) . The difference in mean score between male and female students' pre-course was statistically significant, with a medium effect size. The male students' mean FATCOD post-course score was significantly lower than the female students' mean post-course, with a low effect size. The students' change in FATCOD score ranged from -6 to þ36. Five out of 73 students had changed their total score in a negative 
Construction
FATCOD has 30 items to measure attitudes towards death and caring measured on a five-point Likert scale -1 (totally disagree) to 5 (totally agree) -min 30 and max 150 score [7] . Domains
The original FATCOD was a single domain scale [7] , but was later found to consist of two domains [23] . [23] . However, the Cronbach's alpha was low for the two domains in the Swedish version [8] . Critique of the questionnaire
The scale has been shown to measure a two-dimensional construct [8, 24] . It has been found to contain items that could be revised or omitted, and items 10 and 25 in particular are said to be problematic [24] . direction post-course compared to pre-course, and three showed no change in total scores. Students with the lowest pre course scores had the highest change both in absolute numbers (þ36 points) and as mean percentage change (þ52.2 %) of the possible change in FATCOD scores (Fig. 1) . Students with negative change in FATCOD scores were in the three groups with the highest FATCOD scores.
4.1.1. Change in FATCOD scores related to age, birth country, and religious beliefs The age group Q 4 (28-59 years) had slightly more positive attitudes both pre-and post-course albeit the difference is small in absolute numbers (Fig. 2) . When examining the mean change of the possible change in FATCOD scores, no difference between the quartiles can be seen; that is, we found no correlation for change in FATCOD scores with the students' age (Fig. 3 ).
There were no significant differences in FATCOD mean scores between nursing students born in Sweden and those students born in other countries or those with experience of caring for dying persons compared to those with no such experience. That is, we found no difference in FATCOD scores either pre-course or post-course. There were also no significant differences in the FATCOD mean score between religious participants (22%) and non-religious participants.
The open-ended question in the pre-course questionnaire "What is your view about death?" was answered by 63 (86%) students. Most answers reflected the nursing perspective and not a personal view. Death was viewed as a natural part of life and as a unique experience for every person. Death was described as being both precious and a relief, as well as something that could be frightening and unjustified. It was also described as accompanied by both pain and other symptoms, and that it could involve suffering. Death was seen as a difficult situation with many challenges for the nurse, where contact with relatives and easing symptoms were mentioned. The question "Has participating in this course meant any change to you concerning palliative care?" in the post-course questionnaire was answered by 43 (59%) students. The analysis showed that the majority of the students believed that they had gained additional knowledge, a new awareness, a deeper understanding, and an increased feeling of security through the course. Some students stated that the course had not contributed to their view of caring for dying patients and that the course had made them view palliative care as being more complex and difficult. The answers showed that 70% of the students had answered that the course had changed their preconceptions about death (Fig. 4) . 5. Discussion
Strengths and limitations
Although our sample is limited in size, > 90 % of the students in the course participated. The results furthermore show statistically significant changes in attitudes after the palliative course and the material is thus large enough. The distribution between male and female students is uneven, although the distribution reflects the reality of the gender distribution in the nursing education. Nonetheless, this skewness and the reality of the gender distribution limit the possibility to draw conclusions about differences based on gender. Nor can conclusions based on age be made due to the small sample, but a trend of more positive attitudes precourse among older students could be seen. The students also scored fairly high (mean 123) pre-course, and this limits the possibility for attitudes to change in a positive direction. Does this reflect the breakthrough of palliative care in contemporary care in Sweden today? If so, it is gratifying for the palliative care concept. We saw that five students among those with the highest scores pre-course changed their attitudes in a negative direction post-course. This might be a result of chance, since the changes for these students were close to the maximum, or this might be attributed to the ceiling effect of the questionnaire. It might also reflect a real change in attitude since some students in the open-ended question stated that after the course they understood the complexities in palliative care in a new way.
The answers to the open-ended questions were mostly short (a few words or sentences), and thereby only allowed for basic compilation. For the question about the student's own views about death, the answers mostly took the nursing perspective as a starting point, not the students' personal views. One can wonder whether this is an attempt by the students to distance themselves from such a personal question or if it is the nursing students' attempt to act as nurses?
The FATCOD measure has been revised since the first version [29] and has also been translated into many languages. It is constructed with both positively and negatively worded items and some answers should accordingly be reversed before the analysis, giving the highest scores for the most positive attitudes. Because the original article [7] does not state which answers should be reversed, some uncertainties exist. That is, which items that are reversed differ between different FATCOD versions. This might be according to cultural and organisational differences. These items include items whether it is the nurse's responsibility to talk about death with patients (item 6) and whether dependency on pain medication at the end of life is seen as a problem (item 25). We have used the Swedish version of FATCOD; however, unlike Henoch, Browall et al.
[8], we did not reverse item 6 and we did reverse item 25, due to what we consider to be in line with what is viewed as a positive attitude in the palliative care concept in Sweden. These issues create difficulties when trying to interpret and compare results between studies utilizing the FATCOD measure. Some degree of caution is thus advised. It also has been argued that the FATCOD scale [24] has issues in terms of validity (Box 1) and the low Cronbach's alpha in the present study points to this problem. We have not studied the long-term effects of the education on palliative care, which limits the possibilities for drawing conclusions on the effect for nurses' working life and thus the quality of care for patients at the end of life.
Discussion of the results
The nursing students in this study took a dedicated five-week course in palliative care in the last semester of their three-year education. Our study clearly shows a statistically significant positive change in attitude after the course. This result is in line with Mallory's findings [17] and with findings that attitudes correlated with the extent of theoretical education in palliative care [14] . Moreover, these results were seen despite the already high pre-course FATCOD scores. The largest change in attitude was þ36 in favour of a more positive attitude, but changes towards a more negative attitude, albeit to a lesser extent with -6 scores, also occurred. Those with the greatest change in attitudes in a positive direction were shown to be those with the least positive attitude pre-course. When considering the aim of the course in palliative care (i.e., to promote qualitatively good care at end of life and positive attitudes towards caring for dying patients), this can be seen as a favourable outcome. Those holding the most negative attitudes pre-course also seemed to gain the most from taking the course. However, we must bear in mind that what is captured by a questionnaire about attitudes is always a little unclear. In this study, we captured a difference between the two measures, which seems likely to represent a real change in attitude independent of the questionnaire per se.
The FATCOD mean post-course score in the present study is similar to what has been previously reported from a Swedish context: 133 vs. 132 [14] . This similarity indicates that the change in the students' attitudes towards care of dying persons in a more positive direction is likely to take place if they receive education and training on palliative care. Due to that study's longitudinal design [14] , there was a substantial drop-out, limiting the possibilities for making comparisons with the present study. Several factors contributing positively to attitudes, such as being born in Sweden, being older (>35 years), and having experience of meeting a dying person have also been found previously [15] . In the present study, we could not replicate this. We found that the oldest students had slightly higher FATCOD scores both before and after the course, but it was not a contributing factor. However, it is possible that persons with longer life experience have a more positive attitude towards death in general and towards care of dying in particular, reflecting the difference seen in this study according to age. The other two factors, being born in Sweden and having experience of meeting with dying persons, were neither contributing factors in present study.
In the validation of the Swedish version of FATCOD [8] , it was found that students' encounters with dying patients were not predictors for attitudes towards caring for dying patients, whereas gender was found to be a contributing factor although not a predictor. In the present study, neither of these differences were found. The number of men in the present study was however too small to allow for a conclusion based on gender. The majority of the students in the present study were born in Sweden and almost all of the students had experience with meeting a dying person compared to about one-third in the study by Lundh Hagelin, Melin-Johansson et al. [15] . The latter might be explained by the fact that the students in the present study took the palliative care course during their sixth semester, so they may have met a dying person during their education. Therefore, this limits our possibilities to analyse the impact of this factor. We did not find that the FATCOD scores were affected by religious beliefs as has been reported in a previous study [11] . This finding might be due to the fact that Sweden is a highly secularized country, the fifth least religious country globally [30] . The answers to the question about the students' conceptions about death and changes related to the course do not give the direction of the change. However, the change in FATCOD scores indicates that the change in conceptions about death has an impact on their attitude toward caring for dying patients. Most students' answers to this question conformed to the changes in their FATCOD scores post-course.
Strang, Bergh et al. [1] showed that second year nursing students felt unprepared to care for patients at the end of life. At this point in their three-year education, the students had not received any theoretical education in palliative care. Nursing students have reported feeling unprepared to take care of a dead body and meet relatives despite having taken a course in palliative care [14] . The palliative course in the present study contains practical training on both these issues and might thus contribute to the positive change in FATCOD scores from pre-course to post-course. It is important for nursing education in palliative care to combine theoretical knowledge with realistic end-of-life care scenarios [31] . This approach can prepare them for challenges they may face as nurses in end-of-life care. It has also been argued that nursing students need to discuss and reflect on end-of-life care to be confident in their profession [3] . The students in present study were given such an opportunity through the course in palliative care. Frommelt [7] stated that the only factor that significantly contributed to educated nurses' attitudes toward care of dying was having taken a course within the field. Our study shows a clear shift towards more positive attitudes after having taken such a course, suggesting that Frommelt's findings also apply to nursing students. The impact of a palliative course seems to be of value for promoting positive attitudes towards caring for dying patients, independent of the students' demographics and previous experience of caring for dying persons.
Conclusion
The study clearly shows a positive change in attitudes for nursing students after taking a five-week course in palliative care in the last semester of their nursing education. Education in palliative care seems to improve nursing students' attitudes towards care of dying persons. This is important since all nurses working in health care might encounter end-oflife care and have to care for dying patients and their relatives.
Through a course in palliative care, nursing students are better prepared to handle encounters with patients and their relatives at end of life in their work as graduated nurses, ensuring a better care for the patients and their relatives. We accordingly conclude that a dedicated course, of a sufficient extent, in palliative care should be a mandatory part of nursing education. The results of this study propose that, in addition to theoretical education, a course in palliative care should include learning activities involving reflection. Simulation training that takes care of a dying person, the next of kin, and the dead body at the clinical training centre as part of a work-integrated learning pedagogy also seems to be of value in preparing nursing students for work in palliative care as graduate nurses. The results suggest that knowledge about palliative care, reflection, and practical training including simulation helps nursing students change their attitudes. Through this their encounters with patients and relatives at the end of life as graduated nurses might not be so frightening and foreign.
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